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(57) ABSTRACT

An electric heating cooker with weighing function and a
weighing control method thereof are provided. An electronic
scale (5) with weighing function is added under the tradi-
tional electric heating cooker and stores cooking experience
database and food information database. It solves the problem
that users aren’t accurate about the amount of water to add for
a given weight of ingredient. And experience curve of heating
power are designed at different weight points for food such as
rice or meat, and also it makes the cooker to intelligently
adjust parameters according to the taste feedback of the user
s0 as to be more closer to the user’s taste for the cooking next
time; additionally it is capable of showing the total and aver-
age content of heat quantity, cholesterol, protein, fat, salt and
cook oil of various foods in current cooking or if there are
unmatched foods.
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1
ELECTRIC HEATING COOKER WITH
WEIGHING FUNCTION AND WEIGHING
CONTROL METHOD THEREOF

CROSS REFERENCE OF RELATED
APPLICATION

This is a U.S. National Stage under 35 USC 371 of the
International Application PCT/CN2011/071132, filed on
Feb. 21, 2011.

BACKGROUND OF THE PRESENT INVENTION

1. Field of Invention

The present invention refers to an electric heating cooker
and its control method, especially a kind of electrical heating
cooker with weighing function and weighing control method
thereof. It belongs to the field of electric heating appliance
used in kitchen.

2. Description of Related Arts

Traditionally the electric heating cooker has the function of
boiling and steaming, such as automatic rice cooker, electric
pressure cooker, electric ceramic cooker or electromagnetic
furnace. When cooking, they measure the change of tempera-
ture or the pressure in the cooker, or they set the length of
cooking time to control the whole process of cooking. But in
fact during the cooking with the change of temperature in the
cooker, the water vapor will go out which results in the change
of the weight of the whole cooker. And the speed of evapo-
rating vapor reflects the boiling status of the water in the
cooker and the amount of the remaining water therein.

Additionally when cooking the user don’t have an exact
idea of how much water to be put into the cooker according to
the amount of food. If more water is added the rice will be
softer and it takes more time to cook, which is a waste of
electric energy. If less water is added the rice will be harder
and it will easily stick to the cooker, which is a waste food.
Sometimes according to cook recipe users are required to add
several grams of cooking oil, several grams of salts or tens of
grams of auxiliary ingredient. But it’s hard forusers to add the
weight to the precision of several grams.

FIG. 1 is a weight change curve S1 of the whole automatic
rice cooker during cooking rice which is a typical represen-
tative of the traditional electrical heating cooker.

The X-axis is the time axis. The Y-axis is the weight axis of
the whole cooker. At t,, there is nothing added in the cooker.
The weight of the whole cooker is (m,).

(A) is called as add-main-ingredient stage. From t,,
uncooked dry rice having a weight of (m,) is added into the
cooker. Then the weight of the whole cooker is (m +m,,).

(B) is called as add-water stage. From t,, water having a
weight of (m,,) is added into the cooker. Then the weight of
the whole cooker is (m_+m,+m,,).

(C) is called as calm stage. From t,,, the cooker is heated
with an initial electrical power U,. At this stage because
almost no vapor goes out from the cooker, the weight change
is so tiny as to ignore. The absolute value of the slope K,
which shows the speed of weight change of the whole cooker,
approaches 0.

(D) is called as pre-boiling stage. At this stage heating
power is still U,. The temperature of the lower part of the
water becomes higher and higher. It begins to boil partially.
Vapor begins to go out from the cooker. But the upper part of
the water doesn’t boil yet. So at this stage although K, is
increasing, it doesn’t reach to the maximum value K, ...

(E) is called as boiling stage. At this stage the heating
power is still U,. All of the water in the cooker is boiling.
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Vapor tries to go out as fast as possible. But because of the
constraint of the vapor outlet of cooker vapor goes out at a
relatively constant speed. So at this stage K, reaches to the
maximum value K. and keeps near this constant value
K, o
(F) is called as boiling-ending stage. At this stage the
heating power is still U,. All of the water in the cooker is
boiling. But because most of the water in the cooker has
evaporated from the cooker, the remaining water becomes
less and less, and the vapor which goes out becomes less and
less. So at this stage K_ decreases slowly from K, .

(G)is called as heat preservation stage. At ty, because of the
lack of water in the cooker the temperature of the bottom of
the cooker increases sharply, which causes the electric heat-
ing cooker to trip out, thus enters the heat preservation stage.
Then the electric heating cooker starts to preserve heat with
another heating power U,. The whole process of cooking rice
is completed. At this point the weight of rice cooked is m; and
the weight of the whole cooker is (m_+m,). It can be seen that
m>m, because the uncooked rice absorbs water and gets
heavier. The weight of the evaporated water is (m,,+m,, —m).

Research indicates that using the same cooker, adding the
same weight of mp of dry rice, adding the same weight of
(m,,) of water and heating with the same heat power U, the
whole process complies with the weight change curve S1. At
the end the same weight of (m,) is got. The error is several
grams.

FIG. 2 is a weight change curve S2 of the whole automatic
rice cooker which is a typical representative of the traditional
electrical heating cooker during cooking porridge or stewing
meat or cooking soup.

Compared with S1, S2 is some similar. The difference is
that during S2 in addition to adding main ingredient such as
rice, pork, chicken, etc, other auxiliary ingredients are
required to be added in as well. For example a small amount
of mung beans maybe required to be added in for cooking
porridge. Red date, Semen Nelumbinis and star anise maybe
required to be added in for stewing chicken. So after (A)
add-main-ingredient stage, another staged is added, named
(A1) add-auxiliary-ingredient stage. Assume the number of
the kinds of auxiliary ingredients is N, the weight of each
auxiliary ingredient required is (m,,), total weight of auxiliary
ingredients is (m,=m,,; +m,,+ . . . +m,+m ). After that is the
(B) add-water stage as well. At this time the total weight ofthe
cooker is (m_+m,,+m,+m,, ). The next are (C) calm stage, (D)
pre-boiling stage and (E) boiling stage. But during stewing or
cooking porridge or cooking soup users normally will not
evaporate all the water in the cooker and will leave much
water in cooker to form soup juice. So after the (E) boiling
stage, K_ will always keep near the constant value K,,, ... It
depends on the user’s experience to decide when to end this
cooking. Because there is no lack of water in at the bottom of
the cooker, no tripping out due to sharply increased tempera-
ture is exsisted. Therefore, there is no (F) boiling-ending
stage. The last to enter is (G) heat preservation stage. The
electric heating cooker starts heat preservation with another
heating power Ug. This completes the process of cooking
porridge or stewing meat or cooking soup. At this point the
weight of the whole cooker is (m_+m,).

Research indicates that using the same cooker, adding the
same weight of m, of main ingredient, adding the same
weight of (m,) of auxiliary ingredients, adding the same
weight of (m,,) of water and heating with the same heat power
U,, the whole process complies with the weight change curve
S2. At the end the same weight of (m,) is got. The error is
several grams.
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When using other electric heating cookers such as electric
ceramic cooker or electromagnetic furnace to cook food, the
similar weight change curve S1 or S2 is got.

According to Chinese cooking custom called ‘Big fire to
boil food and then small fire to stew food’, it requires to
adequately extend the time length of (E) boiling stage of S1
curve or S2. If (F) boiling-ending stage exists, extend the time
length of (F) boiling-ending stage too. In order to extend the
time length of (E) or (F), different heating power at different
time points is required to be used, in such a manner that water
evaporates more slowly and food exists in the boiling water
longer. But traditional electric heating cookers use one heat-
ing power U, to cook until the heat preservation stage. They
have no good way to use different power at different points.
They either measure the temperature of the water in the
cooker or set the heating time to control the process. Without
an exact idea, users depend on their experience to decide how
much water to be added for the given amount of food ingre-
dient. A conventional way to control electric heating cookeris
often a fuzzy control method. Even for the same weight of
food, due to the weight of water added by users is different in
each time, the flavor, e.g., the rice cooked is some soft or some
hard or that the soup cooked is some light or some strong, is
different each time.

In addition, traditional electric heating cookers can’t make
user to choose the flavor each time according to the user’s
different favorite. For example this user wants the rice cooked
to be softer, medium or harder. Or this user wants the flavor of
the soup cooked to be lighter, medium or stronger. Traditional
electric heating cookers can’t let users to do such choice. And
Traditional electric heating cookers lack intelligence. They
can’t adjust themselves according to the user’s feedback after
eating the food cooked thereby. For example, if this time the
user expects the hardness of the rice cooked to be medium, but
actually the rice cooked is some what harder than the user’s
expectancy. Traditional electric heating cookers have no way
to adjust themselves according to the user’s feedback so as to
be closer to the user’s taste for the cooking next time.

Additionally, now people pay more attention to the healthy
of diet. Factors that affect the health of people include that
everyday people eat too much salt or cook oil, or eat the food
that has too much heat quantity, cholesterol, protein or fat, or
eat two kinds of food together which will be bad to health if
mixed. A research from China indicates that in China aver-
agely a man eats 12 g of salt everyday, and averagely 15~18
g of salt in the North of China and 10 g of salt in the South.
Eating too much salt causes the disease of hypertension,
which has been a ‘silent killer’ of the Chinese heath. Thus,
people should eat less salt to prevent and control hyperten-
sion. Eating too much cholesterol each day is bad for blood
vessel of brain; too much heat quantity, protein or fat will
causes the diseases of fat, hyperlipaemia, cardiovascular and
cerebrovascular; Sometimes if two kinds of food cooked
together will affect the heath, which are called unmatched
foods. For example, people will get calculus disease easily if
they eat spinach and Tofu cooked together. World Health
Organization advocates that everyday each man eats 5~6 g of
salt and has a healthy and bland diet. The cook oil which has
more unsaturated fatty acid and less saturated fatty acid is
advised. Usually 25 g of oil is enough for the daily diet of a
man. Thus, it is necessary for people to know clearly how
much salt, cook oil, heat quantity, cholesterol, protein and fat
they have taken for the daily diet. There are paper tables
which list cholesterol content, heat quantity content, etc for
100 g of various foods or list unmatched food to cook
together. But it’s hard for people to look up and calculate. It
requires people themselves to calculate according to the
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4

actual weight of food. And people often have not weighed the
accurate weight of food. For example people will often add
salt or oil according to their experience which is not accurate.
It’s difficult for users to control the precision of several grams.

In view of the above defects of traditional electric heating
cookers, the researcher of this invention has introduced an
electric heating cooker with weighting function and a weigh-
ing control method thereof, and it can display the content of
heat quantity, cholesterol, protein, fat, salt and cook oil for the
food cooked thereby

SUMMARY OF THE PRESENT INVENTION

The first object of the invention is to solve the problem that
users aren’t clear and accurate about adding how much water
for the given weight of ingredients when using electric heat-
ing cooker to cook rice or steam or stew food; Secondly, the
object of the invention is to decide the inner status of electric
heating cooker by measuring the weight change and the
weight change speed because of evaporating of vapor. And
experience curves of heating power are designed at different
weight points of foods cooked by electric heating cooker,
such as rice or meat. Accordingly different heating power is
switched at different weight points of the whole electric heat-
ing cooker so as to meat the Chinese cooking custom called
‘Big fire to boil food and then small fire to stew food’. And
temperature control and time control are used to assist com-
pleting the whole cooking process; Thirdly, the object of the
invention is to make the cooker to intelligently adjust param-
eters according to the taste feedback of the user so as to be
more closer to the user’s taste for the cooking next time;
Another object of the invention is to make the user have a
clear and exact knowledge of the total and average content of
heat quantity, cholesterol, protein, fat, salt and cook oil or if
there are unmatched foods.

Hence the technology used in the invention is as the fol-
lowing.

A weighing control method of an electric heating cooker
comprises the following steps of:

firstly, assembling a electronic scale with high-precision
under the electric heating cooker, wherein precision of the
electronic scale is 5 g, 2 gor 1 g, and a weight of the whole
cooker is calculated by a main control unit of the electronic
scale using a real-time pressure signal sent by a weight sensor
of the electronic scale;

secondly, storing the following information in a memory of
the main control unit as a cooking experience database and a
cooker information database, comprising:

different cooking modes wherein available modes com-
prises cooking rice, cooking porridge, cooking soup and
stewing meat,

cooker information, comprising cooker’s type, cooker’s
weight, cooker lid’s weight, cooker’s volume, the slope’s
critical value of calm stage and the slope’s critical value of
pre-boiling stage,

information of a main ingredient needed for a specific
cooking mode, which includes the main ingredient’s type and
weight,

information of auxiliary ingredients needed, which
includes each kind of auxiliary ingredient’s type and weight,

standard weight of water needed,

adjustment values for flavors, which comprises a water
fine-tuning weight value for a medium flavor, a fine-tuning
weight value for a flavor of hard rice or strong soup, a fine-
tuning weight value for flavor of soft rice or light soup,

an initial heating power,

an expected time taken to achieve boiling totally,
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after boiling to a specific weight point, another heating
power is used until another specific weight point or until a
specific timeout happens, and

other auxiliary ingredients’ type and weight needed to be
added during boiling;

thirdly, before the beginning of electrical heating, search-
ing from the cooking experience database and the cooker
information database stored in the memory of the main con-
trol unit according to factors chosen by the user, which com-
prise a cooking mode, cooker information, main ingredient’s
type, and main ingredient’s weight added in, and flavor
expected wherein available flavor options include medium,
rice hard, rice soft, soup strong, soup light, so as to inform
users types and weight of auxiliary ingredients to be added

fourthly, after the beginning of electrical heating, measur-
ing the weight change of the whole electric heating, cooker so
asto obtain a slope which reflects the evaporating speed of the
vapor, wherein this slope is compared with a slope’s critical
value of calm stage and a slope’s critical value of pre-boiling
stage to get the inner status of cooking of the cooker, the
whole cooking heating process is divided into a calm stage, a
pre-boiling stage, a boiling-front stage, a boiling-later stage
and a heat preservation stage, and the initial heating power is
used before the boiling-later stage begins, further during the
boiling-later stage according to the cooking experience data-
base at a specific weight point another heating power is used
until another specific weight point or until a specific timeout
happens, or ask the user to add another kind of auxiliary
ingredients with a certain weight into the cooker, in the end
heat preservation heating is used in the power heat preserva-
tion stage;

fifthly, after achieving the cooking process, requiring the
user to give flavor feedback for this cooking, accordingly the
cooker will adjust the adjustment value for flavors of the
cooking experience database stored in the memory of the
main control unit to increase or decrease the water fine-tuning
weight value.

An electrical heating cooker with weighing function to
realize the weighing control method mentioned above, com-
prises a body (1), a pot (2), an electric heater (3) for heating
the pot (2), a temperature sensor (4) for measuring tempera-
ture of the bottom of the pot, a lid (6) fitting with the pot (2),

wherein an electronic scale (5) is assembled under the pot
(2):

a tray (51) of the electronic scale (5) is fixed at the bottom
of'the body (1), and the total weight of the electrical heating
cooker and the tray (51) is sensed by a weight sensor (52) of
the electronic scale (5) and then is sent to a main board (53) of
the electronic scale (5) for processing in a manner of a pres-
sure signal, and the weight sensor (52) is fixed at a bottom of
a shell (54) of the electronic scale (5);

electric supply goes through a jack (55) of the shell (54)
and is sent to the main board (53) to provide electricity for
entire circuit, and the main board (53)’s power cable (56) is
connected to the electric heater (3) through the hole (57) in the
center of the tray (51) to transmit heating power signal or
power control signal to the electric heater (3), and a signal
cable (58) of the temperature sensor (4) is also connected to
the main board (53) through the hole (57);

the main board (53) consists of a central processing unit
(531), a heating power control unit (532), a weight signal
processing unit (533), a temperature signal processing unit
(534), avoice unit (535), a keyboard processing unit (536), an
LCD displaying control unit (537), a mobile wireless modem
unit (538), a memory unit (539), a console processing unit
(5310), a clock unit (5311), and a power unit (5312);
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an LCD (59), a keyboard (60), a console (61) and a loud-
speaker (62) located at the shell (54) are all connected to the
main board (53); and

the memory unit (539) stores cooking experience database,
cooker information database and food information database.

Thepot (2), the body (1), and the electric heater (3) use the
mode of unification or the mode of separation.

The electric heater (3) uses a voltage heating mode, then
the heating power control unit (532) outputs different voltage
to the electric heater (3) through the power cable (56).

The electric heater (3) uses an electromagnetic heating
mode, then the heating power control unit (532) outputs dif-
ferent electromagnetic power control signal to the electric
heater (3) through the power cable (56).

A record of the cooking experience database comprises
cooker’s type, cooking mode, information of main ingredient
needed, information of auxiliary ingredients needed, standard
weight of water needed, adjustment values for flavors and a
serial of action instructions.

A record of the cooker information database comprises
cooker’s type, cooker’s weight, cooker lid’s weight, cooker’s
volume, slope’s critical value of a calm stage and slope’s
critical value of a pre-boiling stage.

A record of the food information database comprises ingre-
dient type, content of heat quantity per 100 g of the ingredient,
content of cholesterol per 100 g of the ingredient, content of
protein per 100 g of the ingredient, content of fat per 100 g of
the ingredient, unmatched ingredients for the ingredient, and
matched ingredients for the ingredient.

The action instruction is a heating action instruction or an
adding-auxiliary-ingredient action instruction, and the heat-
ing action instruction comprises a parameter of heating
power, a parameter of weight decreased and a parameter of
time length, and the adding-auxiliary-ingredient action
instruction comprises a parameter of adding auxiliary ingre-
dient, a parameter of auxiliary ingredient’s type and a param-
eter of auxiliary ingredient’s weight.

The electronic scale (5)’s precision reaches 5 g,2 gor 1 g.

The weighing control method applies to electric heating
cookers of voltage heating or electromagnetic heating, and
doesn’t involve the field of gas cooker.

The advantage of this invention is as the following.

This invention can not only make the user to have an
accurate control of the weight of food and water to be added
when using electrical heating cooker to cook rice or cook
porridge or cook soup or stew meat, but also can apply the
weighing control method assisted by temperature control and
time control to achieve the standardization, automation, accu-
racy and intelligentization of the whole cooking process of
the electrical heating cooker. In addition, this invention can
display accurately the content of heat quantity, cholesterol,
protein, fat of the food cooked thereby, and also this invention
can warn the user if unmatched ingredients are used, so as to
achieve the health of cooking.

The invention not only applies to electrical heating cookers
using the voltage heating mode such as automatic rice cooker,
electric ceramic cooker and electric pressure cooker, but also
applies to electrical heating cookers using the electromag-
netic heating mode such as electromagnetic furnace whose
electric heater is apart from the pot above it. But the invention
doesn’t refer to the field of gas cooker.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is the weight change curve S1 of the traditional
electrical heating cooker during cooking rice.
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FIG. 2 is the weight change curve S2 of the traditional
electrical heating cooker during cooking porridge or stewing
meat or cooking soup.

FIG. 3 is a comparison diagram for showing the difference
between the weight change curve S1' of the electrical heating
cooker of this invention and the weight change curve S1 of the
traditional electrical heating cooker during cooking rice.

FIG. 4 is a comparison diagram for showing the difference
between the weight change curve S2' of the electrical heating
cooker of this invention and the weight change curve S2 of the
traditional electrical heating cooker during cooking porridge
or stewing meat or cooking soup.

FIG. 5 is a front view of an example 1 of the embodiments
of this invention.

FIG. 6 is a vertical view of the example 1 of the embodi-
ments of this invention.

FIG. 7 is a structural drawing of the example 1 of the
embodiments of this invention, in which the pot, the body and
the electric heater use the mode of unification.

FIG. 8 is a front exploded view according to the example 1
of the embodiments of this invention.

FIG. 9 is an upward exploded view according to the
example 1 of the embodiments of this invention.

FIG. 10 is a downward exploded view according to the
example 1 of the embodiments of this invention.

FIG. 11 is a front view of an example 2 of the embodiments
of this invention.

FIG. 12 is a downward view of the example 2 of the
embodiments of this invention.

FIG. 13 is a structural drawing of the example 2 of the
embodiments of this invention, in which the pot, the body, the
electric heater use the mode of separation.

FIG. 14 is an upward exploded view according to the
example 2 of the embodiments of this invention.

FIG. 15 is a downward exploded view according to the
example 2 of the embodiments of this invention.

FIG. 16 is an electrical block diagram according to the
embodiments of this invention.

FIG. 17 is a flow chart of a central processing unit, illus-
trating the steps of adding main ingredient, adding auxiliary
ingredients, adding water and etc before starting heating.

FIG. 18 is a flow chart of the central processing unit, which
follows the FIG. 17, illustrating the weighing control process
after starting heating.

FIG. 19 is a schematic view of a cooking experience data-
base which takes a middle-sized automatic rice cooker C20
having a diameter of an inner pot of 20 cm as an example,
illustrating different cooking processes designed for different
types of main ingredients having different weight under dif-
ferent cooking modes, or for the same type of main ingredi-
ents having different weight under different cooking mode.

FIG. 20 is a schematic view of the cooking experience
database which is the continuation of FIG. 19 and adds the
data items of cooking experience for a different type of a
middle-sized stainless pan C22 with a diameter of an inner pot
of 22 cm.

FIG. 21 is a schematic view of a cooker information data-
base, which is one part of the cooking experience database
and is closely related with the cooker’s types shown by the
FIG. 19 and the FIG. 20

FIG. 22 is a schematic view of a food information database,
illustrating the information of some kinds of food, including
their unmatched foods and matched foods.

Wherein 1. body, 2. pot, 3. electric heater, 4. temperature
sensor, 5. electronic scale, 6. lid, 51. tray, 52. weight sensor,
53. main board, 54. shell, 55. jack, 56. power cable, 57. hole,
58. signal cable, 59. LCD, 60. keyboard, 61. console, 62.
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loudspeaker, 531. central processing unit, 532. heating power
control unit, 533. weight signal processing unit, 534. tem-
perature signal processing unit, 535. voice unit, 536. key-
board processing unit, 537. LCD control unit, 538. mobile
wireless modem unit, 539. memory unit, 5310. console pro-
cessing unit, 5311. clock unit, 5312. power unit.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

The present inventions now will be described more fully
hereinafter with reference to the accompanying drawings, in
which principle and some examples of the embodiments of
the invention are shown.

As shown by FIG. 3, curve S1' is the weight change curve
of'the electrical heating cooker of this invention, which dem-
onstrates the same points and the different points compared
with the weight change curve S1 of the traditional electrical
heating cooker during cooking rice.

The curve S1' goes through the stages as following: add-
main-ingredient stage (A'), add-water stage (B'), calm stage
(C", pre-boiling stage (D"), boiling-front stage (E1'), boiling-
later stage (E2') and heat preservation stage (G'). The curve
S1' combines the curve S1’s boiling stage (E) with boiling-
ending stage (F) and then divides it into boiling-front stage
(E1") and boiling-later stage (E2'). Different from the tradi-
tional weight change curve S1, the weight of water to be
added by the user at add-water stage (B') is an accurate value,
and this value comes from summarized information provided
by users, which includes the cooking mode chosen, cooker
information chosen, the main ingredient’s type chosen, the
main ingredient’s weight added in, the flavor expected. What
is the same as S1 is that the initial heating power U, is used at
the calm stage (C'"), pre-boiling stage (D'), and boiling-front
stage (E1'") of the curve S1'. But at boiling-later stage (E2') of
the curve S1' several kinds of heating power are used at
different weight points, which adequately extend the time
length of boiling food. At last, heat preservation stage (G') is
entered after the food is cooked. The process of the curve S1'
is described thoroughly as the following.

The first is add-main-ingredient stage (A'"). At ty, the user
starts a cooking process and needs to choose and confirm the
cooker information including cooker’s type, cooker’s weight,
cooker 1id’s weight, and cooker’s volume. As for the electri-
cal heating cooker using the mode of unification ofthe pot and
the electric heater, such as automatic rice cooker and electric
pressure cooker, the pot is fixed above the pot, so the cooker
information is not changeable, hence the user can confirm
directly and doesn’t need to choose. But as for the electrical
heating cooker using the mode of separation ofthe pot and the
electric heater, such as electromagnetic furnace, different
kinds of pots can be placed on the electromagnetic furnace to
cook food such as ordinary pot and pressure pot, wherein
pressure pot can have the volume styles of big style, middle
style and small style, as a result different style of pot will
require different weight of water to be put into, and thereafter
the weighing control process will also be different. Secondly,
the user needs to select one of the cooking modes (available
modes include cooking rice, cooking porridge, cooking soup
and stewing meat) as a cooking rice mode and the user needs
to select the main ingredient’s type because different main
ingredient’s type will also affect the weight of water to be
added later. For example there are the types of the rice of the
northeast region and the rice of the south region of China, and
the rice of the south region of China is classified as the spring
rice and the autumn rice, and the rice is also classified as the
old rice and the new rice. Different kind of rice has different
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content of starch and water, which will affect different weight
of water to be put into. Thirdly, the user needs to select the
flavor expected (available flavor options include medium, rice
hard, rice soft, soup strong, soup light). As for cooking rice
someone wants the rice cooked to be hard, someone wants it
to be medium, but someone, like the older, wants it to be softer
to help to digest easily. So different flavor expected affects
different weight of water to be put into. Next the electronic
scale of this invention will inform the user to add rice and the
LCD of the electronic scale will continuously display the
weight of the rice the user has added, which will make user
have an accurate knowledge of the weight of rice that has been
added into the cooker. After the user confirms the finish of
adding rice, the electronic scale finally gets the weight (m,,) of
the rice uncooked added. In order to be understood and
observed easily, the curve S1' is in such a shape, in which the
line segment from t,, to t,, is drawn to be parallel to the time
axis and this line segment stands for the process of selecting
the cooker information, the cooking mode, the main ingredi-
ent’s type and rice adding.

The second is add-water stage (B'). From t,, the user is
required to add the accurate weight of water into the pot
according to the hint of the electronic scale. The weight of
(m,,) is acquired by searching from the cooking experience
database stored in the memory of the main control unit
according to the several factors {cooker’s type, cooking
mode, the main ingredient’s type, the main ingredient’s
weight, the flavor expected} input at the previous add-main-
ingredient stage (A'). m,, is equal to the sum of the standard
weight of water needed and the adjustment value for the flavor
chosen by the user. In order to be understood and observed
easily, the curve S1' is in such a shape, in which the line
segment from t, , to t,, is drawn to be parallel to the time axis
T. But actually it’s a slow process when the user adds water
into the pot and the total weight of the electrical heating
cooker increases like a diagonal line. During adding water the
electronic scale’s LCD continuously displays the weight of
the water the user has added and the weight of the remaining
water that the user should add next, which will make user have
an accurate knowledge of the weight of water added into the
cooker.

The third is the calm stage (C'). At t,, the electronic scale
informs the user to put the lid on and confirm starting heating
by the hint of LCD and voice. After the user confirms starting
heating, the calm stage (C') is entered. Thereafter the elec-
tronic scale will apply the weighing control method to the
completeness of the whole process of rice cooking. At first the
electronic scale reads the first action instruction {U,, Am,,
At,} from the cooking experience database stored in the
memory. The electronic scale starts to heat using the initial
heating power U,,. At this time the weight of the whole cooker
is (m_+m,+m, ). From t,, the electronic scale will measure
the weight of the whole cooker in real time and calculate the
absolute value of the slope K_ which reflects the speed of the
weight change of the whole cooker.

The meaning of the action instruction mentioned above is
explained here. Every action instruction is a set of parameters
of {U,_,, Am,, At,}. According to the value of U,_; it can be
differentiated that whether this instruction is a heating action
instruction or an adding-auxiliary-ingredient action instruc-
tion. As an example of the embodiments of the invention,
whether U,_, is equal to 9 is used to differentiate the type of an
action instruction. If U,_, is greater than 9 and U,_, belongs to
the set of the heating power values which can be output by
electric heater, then this action instruction is a heating action
instruction. If U,_, is equal to 9, then this action instruction is
an adding-auxiliary-ingredient action instruction. If this
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action instruction is confirmed to be a heating action instruc-
tion, then the meaning of {U,_,, Am,, At,} is that: U,_, is the
heating power value and starting from this point the power
U,_, is used to heat until another point that the weight of the
electrical heating cooker decreases Am,. The expected time
length is At,. If Am, is not equal to 0, Am, is a determining
factor of controlling and At; is only an auxiliary factor of
monitoring. If after a time length of Athas elapsed, the weight
of the electrical heating cooker hasn’t decreased Am,, and
At-At>e, (e, is a time threshold), then it indicates that the
time length At for the weight to decrease Am, has greatly
exceeded the normal At, expected, hence it’s assumed that
abnormal situation has occurred, for example the city elec-
tricity power is switched off or the voltage of the city elec-
tricity power is so low that the electric heater can’t work
normally, if that happens the warning message should be
notified to the user. If Am, is equal to 0 and At, is not equal to
0, then At, is a determining factor of controlling, and the
meaning of {U,_,, Am,, At} is that U,_, is the heating power
value and starting from this point the power U,_, is used to
heat until the timeout of At, happens. This can apply to the
situation that the combination use of weighing control and
time control to heat. For example, the user wants to use
weighing control to heat from this weight point to that weight
point, or use time control to heat from this weight point to the
next point. [f U,_, is equal to 9, then this action instruction is
an adding-auxiliary-ingredient action instruction, then the
meaning of {U,_,, Am,, At, } is that: U,_, is the indication of an
adding-auxiliary-ingredient action instruction, At, is the aux-
iliary ingredient’s type to be added, Am, is the auxiliary ingre-
dient’s weight to be added. This kind of adding-auxiliary-
ingredient action instruction applies to the situation that a
specific auxiliary ingredient is required to be added by the
user during the process of boiling.

At calm stage (C') it’s in stage of beginning to heat.
Because the temperature of the water is very low, there is
almost no vapor to go out from the cooker. The weight change
is so tiny as to ignore. K_ is the absolute value of the slope,
which shows the speed of weight change of the whole cooker.
K. is less than the slope’s critical value of calm stage.

The fourth is pre-boiling stage (D'). At this stage the initial
heating power of U, is still used. Different from calm stage
(C"), the temperature of the bottom part of the water in the
cooker becomes higher and higher. It begins to boil partially.
Vapor begins to go out from the cooker. The weight of the
cooker begins to decrease. But the upper part of the water
doesn’t boil. Although K_ is increasing, it doesn’t reach to the
maximum value. K _is greater than the slope’s critical value of
calm stage but less than the slope’s critical value of pre-
boiling stage.

The fifth is boiling-front stage (E1'). At this stage the heat-
ing power of Uy is still used. All of the water including the
lower part and the upper part is totally boiling. Vapor tries to
go out as fast as possible. But because of the constraint of the
vapor outlet of cooker vapor goes out at a relatively constant
speed. So at this stage K_ is greater than the slope’s critical
value of pre-boiling stage and reaches to the maximum value.

And it almost keeps this maximum value. The electronic
scale continuously measures the weight of the whole electri-
cal heating cooker and compares it with the initial weight of
(m_+m,+m,,). Once the weight of the whole electrical heating
cooker decreases Am |, boiling-front stage (E1') is ended, then
the electronic scale reads the next action instruction {U,
Am,, At,} from the cooking experience database stored in the
memory and then the boiling-later stage (E2') is entered.

The sixth is boiling-later stage (E2"). This stage is adjoining
to boiling-front stage (E1'). In order to apply the Chinese
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cooking custom called ‘Big fire to boil food and then small
fire to stew food’, it requires to adequately extend the time
length of boiling. The heating power of U, is less than the
initial heating power of U,. Because of the decreasing of the
heating power, vapor goes out from the cooker at a lower
speed. K, of this stage is less than the maximum of the K_ of
the boiling-front stage (E1'). The electronic scale continu-
ously measures the weight of the whole electrical heating
cooker and compare it with the weight at the point when the
cooker begins to heat with the power U . If the weight of the
whole electrical heating cooker decreases Am,, boiling-front
stage (E1') is ended, then the electronic scale reads the next
action instruction {U,, Am;, At;} from the cooking experi-
ence database stored in the memory. At this point the weight
of the whole electrical heating cooker is (m +m,+m,,~Am, -
Am,).

At boiling-later stage the time control method can also be
combined to use. From the meaning of {U,_,, Am,, At,}, if
Am, is equal to 0, then At, is as an exact time length of heating.
The heating power U,_, is used to heat for a time length of At,.

At boiling-later stage another kind of auxiliary ingredient
maybe required to be added. Such situation can also occur
often during the cooking. Then the action instruction {U,_,,
Am,, At;} requires the user to add the type of At; of auxiliary
ingredient, whose weight is Ami.

So that during boiling-later stage (E2') the next action
instruction of {U,_,, Am,, At;} is repeatedly read until the heat
preservation stage (G') is entered. After that the heating power
of U, is used to keep the food warm.

Similarly, as shown by FIG. 4, curve S2' is the weight
change curve of the electrical heating cooker of this inven-
tion, which demonstrates the same points and the difference
compared with the weight change curve S1 of the traditional
electrical heating cooker during cooking porridge or cooking
soup and stewing meat.

Curve S2' goes through the stages of: add-main-ingredient
stage (A'"), add-auxiliary-ingredient stage (Al'), add-water
stage (B'), calm stage (C"), pre-boiling stage (D), boiling-
front stage (E1'), boiling-later stage (E2') and heat preserva-
tion stage (G"). The curve S2' combines the curve S2’s boiling
stage (E) with boiling-ending stage (F) and then divides it into
boiling-front stage (E1') and boiling-later stage (E2'). Differ-
ent from the traditional weight change curve S2, the weight of
water to be added by the user at add-water stage (B') is an
accurate value, and this value comes from summarized infor-
mation provided by users at add-auxiliary-ingredient stage
(A1"), which comprises the cooking mode chosen, cooker
information chosen, the main ingredient’s type chosen, the
main ingredient’s weight added in, and the flavor expected.
And at add-auxiliary-ingredient stage (A1') there is a clear
and accurate indication to the user of the auxiliary ingredi-
ents’ type and weight to be added. What is the same as S2 is
that the initial heating power U, is used at the calm stage (C'),
pre-boiling stage (D'), and boiling-front stage (E1") of the
curve S2'. But at boiling-later stage (E2") of the curve S2',
several kinds of heating power are used at different weight
points, so as to adequately extend the time length of boiling
food. At last, heat preservation stage (G') is entered after the
food is cooked.

And what the curve S2'is the same as the curve S1' is that
during boiling-later stage (E2') the next action instruction of
{U,_,, Am,, At,} is repeatedly read from the cooking experi-
ence database stored in the memory and executed.

In order to realize the above the weighing control method
of the electrical heating cooker, some examples of the
embodiments of the invention of electrical heating cooker
with weighing function are as the following.
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Example 1 of the Embodiments of the Invention

An electrical heating cooker with weighing function uses
the voltage heating mode, and its electric heater and pot uses
the mode of unification. The structure of the electrical heating
cooker with weighing function is shown as FIG. 5, FIG. 6,
FIG. 7, FIG. 8, FIG. 9, and FIG. 10. The block diagram of its
main board (53) of the electrical heating cooker and the
connection to other modules is shown as FIG. 16. The elec-
trical heating cooker comprises body (1), pot (2), an electric
heater (3) for heating the pot (2), and a temperature sensor (4)
for measuring the temperature of the bottom of the pot. But
the pot (2) is not changeable and it can’t be replaced by other
kinds of pot, such as the traditional automatic rice cooker,
electric pressure cooker, and electric ceramic cooker. The
electric heater (3) will output a different heating power if
input by a different voltage. An electronic scale (5) assembled
under pot (2), and the electronic scale (5)’s precision reaches
5g,2 gor 1 g. The weight change of the cooker because of
evaporating of the vapor during cooking is about several
grams per ten or more seconds. The electronic scale (5)’s tray
(51) is fixed at the bottom of the body (1), which will have a
good stability. The electronic scale (5)’s tray (51) is fixed at
the bottom of the body 1), which will have a good stability.
The weight sensor (52) of the electronic scale (5) is also fixed
at the bottom of the shell (54) of the electronic scale (5),
which also has a good stability. The total weight of the elec-
trical heating cooker and tray (51) is sensed by the weight
sensor (52) of the electronic scale (5) and then processed by
the main board (53) of the electronic scale (5) to amplify,
filter, A/D and do other processing. The final result obtained
is input to central processing unit (531). The electric supply
whose voltage is 220V goes through the jack (55) of the shell
(54) of the electronic scale (5) to provide electricity for all
circuit, some is provided for power unit (5312) and the other
is provided for heating power control unit (532). Power unit
(5312) outputs different DC voltages to different chips to
provide working voltage. The central processing unit (531)
controls the power control unit (532) to output different AC
voltages such as 240V, 220V, 200V, 180V, 160V, 140V, 120V,
etc to the electric heater (3). Respectively the different output
powers such as 900 W, 700 W, 600 W, 500 W, 400 W, 500 W,
300 W, etc are outputted by the electric heater (3). In addition,
the power control unit (532) outputs voltages to the electric
heater (3) through the power cable (56), which is connected to
the electric heater (3) through the hole (57) in the center of the
tray (51) under the bottom of the body (1). The temperature
sensor (3) measures the bottom of the pot (2) to prevent the
occurrences of abnormalities. The abnormalities include the
rapidly increasing of the temperature of the bottom of the pot
(2) because of the lack of water in the inner of the pot owing
to the evaporating of water completely, and if this happens the
heating is stopped or heat preservation power is used. The
abnormalities also include the too low temperature of the
bottom of the pot (2), and if this happens the warning message
is also sent to the user. The clock unit (5311) of the main board
(53) provides time information such as year, month, day,
hour, minute and second. The user can set a specific time point
to start heating. Mobile wireless modem unit (538) can
receive the commands sent from the user’s mobile remotely
to start or stop heating. For example, the user can user his
mobile to send the heating command to the mobile wireless
modem unit (538) of the electronic scale (5). Or the mobile
wireless modem unit (538) can also send the information of
cooking completion or waning to the user remotely.

LCD (59), keyboard (60) and loudspeaker (62) are con-
nected to the LCD control unit (537), keyboard processing
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unit (536) and voice unit (535) respectively. This forms the
human interface unit. LCD (59) which informs the user what
to do next step, or displays the current weight of the electrical
heating cooker, or displays the current time, or etc. The loud-
speaker (62) informs the user by voice. The user inputs infor-
mation by the keyboard (60), so as to confirm or choose every
kind of menus, or set the time.

The memory unit (539) of main board (53) stores the cook-
ing experience database, and the cooker information database
shown as FIG. 19, FIG. 20, and FIG. 21. What is shown in the
cooking experience database in these figures are only
examples. Indeed, the actual data needs to be designed dif-
ferently according to different types of pots. A record of the
cooking experience database stands for the whole process of
cooking, including asking the user to put the pot, to add main
ingredient, to add auxiliary ingredients and to add water,
changing the heating power at different weight points or at
different time points until the end of the cooking. A record of
the cooking experience database comprises the data items
such as different cooking modes (available modes include
cooking rice, cooking porridge or cooking soup and stewing
meat), the information of the main ingredient needed for this
specific cooking mode (including the main ingredient’s type
and weight), the information of the auxiliary ingredients
needed (including each kind of auxiliary ingredient’s type
and weight), the standard weight of water needed, the adjust-
ment value for flavors (including the water fine-tuning weight
value to make the flavor medium, the fine-tuning weight value
to make the flavor of rice or soup to be hard or strong, the
fine-tuning weight value to make the flavor of rice or soup to
be soft or light), and a serial of action instructions. The action
instructions are a heating action instruction and an adding-
auxiliary-ingredient action instruction. The heating action
instruction comprises the parameter of heating power, the
parameter of weight decreased and the parameter of time
length. And the adding-auxiliary-ingredient action instruc-
tion comprises the parameter of adding auxiliary ingredient,
the parameter of auxiliary ingredient’s type and the parameter
of auxiliary ingredient’s weight.

The example of the cooking experience database shown as
FIG. 19 and FIG. 20 is explained and described more fully
here. This is a case that the type of pot chosen by the user is
“middle-sized automatic rice cooker C20”, the cooking mode
chosen is “stewing meat”, the main ingredient’s type chosen
by the user is “chicken”, the flavor chosen by the user is
“medium”, and the weight of the main ingredient the user
adds is 1506 g. From all records of stewing chicken in the
cooking experience database, it can be seen that the weight
points of chicken available to choose are from 100 g to the
maximum weight point 4000 g and every point is at an inter-
val of 25 g. The maximum weight that can be put into the pot
has considered the volume of “middle-sized automatic rice
cooker C20”. Of course the weight can be divided at an
interval of 10 g or less, but more records will be added and
accordingly more memory will be needed. In this case, the
weight is divided at an interval of 25 g. So many weight points
of chicken are divided that the weight of chicken that the user
has put in is equal to or very close to one of these weight
points. For example in this case the user has put in 1506 g
chicken, then the weight point of 1500 g which is the closest
point to 1506 g is chosen, so the 257 record at column 1 in the
cooking experience database is indexed. In this record, aux-
iliary ingredients that needed to be added by the user are 150
g of longan, 30 g of ginger and 140 g of lotus seed, and the
standard weight of water needed to be added is 1780 g, the
water fine-tuning weight value to make the flavor medium is
-10 g. So when the user chooses the flavor to be “medium”,
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the accurate weight of water to be added is equal to the
standard weight of water needed plus the adjustment value for
the flavor “medium”, which is 1780+(-10)=1770 g. The
action instruction 1 {U,, Am,, At, }={600,100,800}, which
indicates starting heating with the initial heating power of 600
W until the weight decreases 100 g and the time length
expected is about 800 seconds; The action instruction 2 {U,,
Am,, At,}={500,120,300}, which indicates the heating
power is 500 W until the weight decreases 120 g and the time
length expected is about 300 seconds; The action instruction
3{U,, Am,, At,}={9, 7, salt}, so this instruction is an adding-
auxiliary-ingredient action instruction because U, is equal to
9, and the type of the ingredient to be added is salt and the
weight is 7 g; the action instruction 4 {U,, Am,, At,}={9, 15,
shallot}, so this instruction is an adding-auxiliary-ingredient
action instruction because Uy is equal to 9, and the type of the
ingredient to be added is shallot and the weight is 15 g; the
action instruction 5 {U,, Ams, Ats}={400, 0, 700}, which
indicates the heating power is 400 W and the heating time
length is 700 second; the action instruction 6 {Us, Amy,
At }={0, 0, 0}, which indicates the end of heating.

The cooking experience database shown as FIG. 19 and
FIG. 20 is just an example to demonstrate. The parameters of
every kind of electrical heating cooker are different such as
volume, available heating powers, etc. Or different types of
pots can be put on the electrical heating cooker, so a specific
cooking experience database should be designed for a spe-
cific kind of pot. The user can renew the cooking experience
database through the human interface of main board (53) or
by connecting the console (61) of the electronic scale (5) to a
computer, or the user can change, add or delete all the records
or one record or one data item of a record, so as to define a
cooking process of the user.

FIG. 21 is aschematic view of cooker information database
and is one part of cooking experience database. The cooker
information database is related with the cooker’s type shown
by FIG. 19 and FIG. 20. The cooker’s type shown by FIG. 19
and FIG. 20 is used to search the cooker information database
to get the cooker’s weight, cooker lid’s weight, cooker’s
volume, the slope’s critical value of calm stage and the
slope’s critical value of pre-boiling stage. Ifthe electric heater
and pot of the electrical heating cooker uses the mode of
unification, such as the traditional automatic rice cooker and
electric pressure cooker, only one type of inner pot can be put
on the electric heater, so only one type of pot is displayed on
the LCD of the electronic scale and only one type of pot is
available to be chosen by the user.

After the finish of the cooking, the electronic scale (5)
informs the user to give flavor feedback for this cooking, and
according to the flavor expected before heating the cooker
will renew the adjustment value for flavors in one correspond-
ing record of the cooking experience database stored in the
memory (539) (including the water fine-tuning weight value
to make the flavor medium, the fine-tuning weight value to
make the flavor of rice or soup to be hard or strong, the
fine-tuning weight value to make the flavor of rice or soup to
be soft or light). If the user chooses the flavor expected to be
medium, but after cooking the user gives the feedback that the
flavor cooked is harder than the expected, then the cooker will
increase the water fine-tuning weight value of the flavor
medium in such a manner that the user will be informed to add
more water to satisfy the user’s flavor of medium if the totally
same cooking mode is executed by the user next time. If the
user chooses the flavor expected to be medium, but after
cooking the user gives the feedback that the flavor cooked is
softer than the expected, then the cooker will decrease the
water fine-tuning weight value of the flavor medium, in such
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a manner that the user will be informed to add less water to
satisfy the user’s flavor of medium if the totally same cooking
mode is executed by the user next time. If the user chooses the
flavor expected to be medium, but after cooking the user gives
the feedback that the flavor cooked is equal to the expected,
then the cooker will not change the water fine-tuning weight
value of the flavor medium. In the same way, if the user
chooses the flavor expected to be rice hard or soup strong but
after cooking the user gives the feedback that the flavor
cooked is harder or softer than the expected or equal to the
expected, then the cooker will respectively increase or
decrease or not change the fine-tuning weight value to make
the flavor of rice or soup to be hard or strong. If the user
chooses the flavor expected to be rice soft or soup light but
after cooking the user gives the feedback that the flavor
cooked is harder or softer than the expected or equal to the
expected, then the cooker will respectively increase or
decrease or not change the fine-tuning weight value to make
the flavor of rice or soup to be soft or light.

Example 2 of the Embodiments of the Invention

An electrical heating cooker with weighing function uses
the electromagnetic heating mode, and its electric heater and
potuses the mode of separation. The structure of the electrical
heating cooker with weighing function is shown as FIG. 11,
FIG. 12, FI1G. 13, FIG. 14, and FIG. 15. The circuit block
diagram of its main board (53) and the connection to other
modules are shown as FIG. 16. The cooker comprises a body
(1), a pot (2), an electric heater (3) for heating the pot (2), and
atemperature sensor (4) for measuring the temperature of the
bottom of the pot. An electronic scale (5) is assembled under
the pot (2), and the electronic scale (5)’s precision reaches 5
g, 2 g or 1 g. The weight change of the cooker because of
evaporating of the vapor during cooking is about several
grams per ten or more seconds. The electronic scale (5)’s tray
(51) is fixed at the bottom of the body (1), so as to maintain a
good stability. The weight sensor (52) of the electronic scale
(5) is also fixed at the bottom of the shell (54) of the electronic
scale (5), so as to maintain a good stability too. The total
weight of the electrical heating cooker and tray (51) is sensed
by the weight sensor (52) of the electronic scale (5) and then
processed by the main board (53) of the electronic scale (5) to
amplify, filter, A/D and do other processing. The final result
obtained is input to central processing unit (531). But differ-
ent from example 1 of the embodiments of the invention, the
electric heater (3) uses the electromagnetic heating mode,
such as electromagnetic furnace, and different pots (2) can be
put on the electric heater (3). The pot (2) can be ordinary iron
pan, medium-scale pressure cooker, small-scale pressure
cooker or etc. The electric heater (3) converts the electric
energy to electromagnetic energy to heat the pot (2). As is
known the electromagnetic heating is an existing technology,
and the power of the electric heater (3) depends on the electric
current, and the electric current rests on the duty ratio of
PWM signal. The bigger the duty ratio is, the bigger the
electric current is. This existing technology will not be
described further. In short, the heating power control unit
outputs the PWM signal of different duty ratio to the electric
heater (3) under the control of central processing unit (531),
then the electric heater (3) will generate different power such
as 1900 W, 1500 W, 1300 W, 1000 W, 800 W, 600 W, 500 W,
400 W, 300 W, or 200 W. The power cable (56), which is
connected to the electric heater (3) through the hole (57) in the
center of the tray (51) under the bottom of the body (1),
outputs the PWM signal of different duty ratio and the 220V
electric supply to the electric heater (3)
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Cooker information database is shown by FIG. 21 and is
one part of cooking experience database. The cooker infor-
mation database is related with the cooker’s type shown by
FIG. 19 and FIG. 20. The cooker’s type shown by F1G. 19 and
FIG. 20 is used to search the cooker information database to
get the cooker’s weight, cooker lid’s weight, cooker’s vol-
ume, the slope’s critical value of calm stage and the slope’s
critical value of pre-boiling stage. The electric heater and pot
of the electrical heating cooker use the mode of separation,
such as the electromagnetic furnace which can have difterent
types of pot provided thereon. The electric heater (3) can have
different scale pots and pressure cookers provided thereon.
So the electronic scale (5)’s LCD (59) will display many
types of pots of cooker information database available to be
chosen by the user. The user uses the keyboard (60) to choose
one of the cooker’s types. So the electronic scale (5) will
know the cooker’s type according to choice of the user, and
the cooker’s type is one of the input parameters to further
search the cooking experience database shown as FIG. 19,
FIG. 20.

Other aspects of example 2 of the embodiments of the
invention has the same structure and functions with the
example 1, such as the different modules and units in the
circuit block diagram of the main board (53), the format of the
cooking experience database stored in memory unit (539), the
renew of the cooking experience database according to the
flavor feedback of the user after cooking, etc. These aspects
are not described repeatedly further.

The central processing unit (531) of main board (53) in
example 1 and example 2 realizes the weighing control
method as the flow chart shown as FIG. 17 and FIG. 18.

At step S1, the user is informed to choose the cooker’s type.
The cooker’s types as shown as FIG. 21 are displayed and
listed on the LCD (59). The user is also informed by the
loudspeaker (62) to use the keyboard (60) to select. If the
electric heater and pot uses the mode of unification, then only
one cooker’s type is available to be chosen; If the electric
heater and pot uses the mode of separation, then several kinds
of cooker’s types are available to be chosen, and the user
needs to choose one of them.

At step S2, the user is informed to choose one of cooking
modes (available modes include cooking rice, cooking por-
ridge, cooking soup and stewing meat). The available cooking
modes are displayed on the LCD (59), and the user is also
informed by the loudspeaker (62) to use the keyboard (60) to
select one of them.

At step S3, the user is informed to choose the main ingre-
dient’s type. According to the cooker’s type and the cooking
mode selected, the central processing unit (531) searches the
cooking experience database to display the available main
ingredient’s types suitable for cooking, and the user is also
informed by the loudspeaker (62) to use the keyboard (60) to
select one of the main ingredient’s types.

At step S4, the user is informed to choose the flavor
expected (available flavor options include medium, rice hard,
rice soft, soup strong, soup light). The available flavor options
are displayed on the LCD (59), and the user is also informed
by the loudspeaker (62) to use the keyboard (60) to select. If
the cooking mode selected at step S2 is cooking rice, then the
available three flavor options displayed on the LCD are
medium, rice hard and rice soft; If the cooking mode selected
at step S2 is cooking porridge or cooking soup or stewing
meat, then the available three flavor options displayed on the
LCD are medium, soup strong, and soup light.
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Atstep S5, the user is informed to add the main ingredient.
The LCD (59) continuously displays the weight that has been
added. And the user is informed to confirm the finish of
adding the main ingredient.

At step S6, whether the cooking mode is cooking rice is
judged. Ifitis, then step S9 is entered directly; if it is not, then
step S7 is entered.

At step S7, the user is informed to add the auxiliary ingre-
dients (including each kind of auxiliary ingredient’s type and
weight). As for cooking porridge or cooking soup or stewing
meat, other kinds of auxiliary ingredients may be required to
be added in besides the main ingredient. The central process-
ing unit (531) searches the cooking experience database
stored in memory unit (539), then gets the auxiliary ingredi-
ent’s type and weight and displays by the LCD (59). And the
user is informed to confirm the finish of adding this kind of the
auxiliary ingredient by using the keyboard (60).

At step S8, whether there is another kind of auxiliary
ingredient to be added is judged. If there is another kind of
auxiliary ingredient, then step S7 is entered again and the user
is informed to add a specific weight of this kind of auxiliary
ingredient. If there is not another kind of auxiliary ingredient
to be added, then step S9 is entered.

At step S9, according to the information (the cooking
mode, the cooker’s type, the main ingredient’s type, the main
ingredient’s weight, and the flavor expected) provided by the
user in the above steps, the cooking experience database is
searched, the weight of (m,,) of water is acquired by searching
from the cooking experience database, and the user is
informed to add the accurate weight of (m,,) of water. And m,,
is equal to the sum of the standard weight of water needed and
the adjustment value for the flavor chosen by the user (includ-
ing the water fine-tuning weight value to make the flavor
medium, the fine-tuning weight value to make the flavor of
rice or soup to be hard or strong, the fine-tuning weight value
to make the flavor of rice or soup to be soft or light). The LCD
(59) continuously displays the weight of water that has been
added and the weight of remaining water that still needs to be
added next, and the user is informed to confirm the finish of
adding water by keyboard (60).

At step S10, whether the water added is equal to m,, is
judged. Ifthe water added is greater than m,,,, then step S11 is
entered; If the water added is less than m,,, then step S13 is
entered; If the water added is equal to m,,, then step S12 is
entered.

At step S11, the user is informed to take out some water.
Because the user has added more water, the LCD (59) and
loudspeaker (62) informs the user to take out some water, and
the step S10 is entered again.

Atstep S12, the user is informed to confirm to start heating.
The LCD (59) and loudspeaker (62) informs the user to con-
firm to start heating and to cover the lid. If the user confirms
to start heating, then the step S20 is entered.

At step S13, the user is informed to add some more water.
Because the user has added less water, the LCD (59) and
loudspeaker (62) inform the user to add some water, and the
step S10 is entered again.

At step S20, the first action instruction {U,, Am,, At } is
read from the cooking experience database, then the heating
power Uy, is used to start heating. The first action instruction
is a heating action instruction, so the electric heater is con-
trolled to use the initial heating power U, until the weight of
the electrical heating cooker decreases Am,, and the expected
time length is about At; seconds.

Atstep S21, the weight of the whole cooker is measured in
real time, and K. is calculated. K. is the absolute value of the
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slope, which shows the speed of weight change of the whole
cooker. If K is less than the slope’s critical value of calm
stage, the calm stage is kept.

At step S22, the weight of the whole cooker is measured in
real time, and K. is calculated. K. is the absolute value of the
slope, which shows the speed of weight change of the whole
cooker. If K_ is greater than the slope’s critical value of calm
stage but less than the slope’s critical value of pre-boiling
stage, the pre-boiling stage is kept.

At step S23, the weight of the whole cooker is measured in
real time, and K. is calculated. K. is the absolute value of the
slope, which shows the speed of weight change of the whole
cooker. If K_ is greater than the slope’s critical value of
pre-boiling stage, the boiling-front stage is kept.

At step S24, whether the weight of the whole cooker has
decreased Am, is judged. If the weight has not decreased
Am,, the step S23 is entered again and it’s still at the boiling-
front stage. If the weight has decreased Am |, then step S25 is
entered.

At step S25, the boiling-later stage is judged to be entered
already and set the variable i=1.

At step S26, the next action instruction {U,, Am,, ,, At,,; }
is read from the cooking experience database.

At step S27, the value of U, is judged. U, is used to judge
whether this instruction is a heating action instruction or an
adding-auxiliary-ingredient action instruction. If U, | is
equal to 9, then this action instruction is an adding-auxiliary-
ingredient action instruction, and step S28 is entered; if U,_,
belongs to the set of the heating power values which can be
output by electric heater, then this action instruction is a
heating action instruction, and step S29 is entered; if U,_, is
equal to 0, it indicates the end of the whole cooking, and then
the step S35 is entered

At step S28, the user is informed to add an kind of the
auxiliary ingredient, and the type is At,,, and the weight is
Am,, ;. The LCD (59) and loudspeaker (62) inform the weight
of'this auxiliary ingredient that has been added. Ifthe user has
finished adding this auxiliary ingredient, then set the variable
i=i+1 and the step S26 is entered again.

At step S29, the parameter Am,, of the action instruction
got from step S26 is judged. If Am,,, is not equal to O, then
step S31 is entered; if Am,,, is equal to O, then step S30 is
entered.

At step S30, the parameter At,,, of the action instruction
got from step S26 is judged. If At,, , is not equal to 0, then step
S32 is entered; if At,, | is equal to 0, then step S33 is entered.

At step S31, the meaning of {U,,Am,, ,,At,, , } got from step
S26 is that: the power U, is used to heat until the weight of the
electrical heating cooker decreases Am, ;. Am, is a determin-
ing factor of controlling and At,, , is only an auxiliary factor of
monitoring. If after a time length of Athas elapsed, the weight
of the electrical heating cooker hasn’t decreased Am,,, and
At-At,, ,>€, (€, is a time threshold), it indicates that the time
length At for the weight to decreased Am,,; has greatly
exceeded the normal At,, | expected, hence it’s assumed that
abnormal situation has occurred, then loudspeaker (62) or
mobile wireless modem unit (538) will inform the user the
warning message.

At step S32, the meaning of {U,, Am,, , At,,;} got from
step S26 is that the power U, is used to heat until the timeout
of At,, ; happens. At, is a determining factor of controlling.

At step S33, the meaning of {U,, Am,, , At,,;} got from
step S26 is that the electric heater heats with the power U, to
keep warm.

At step S34, this step finishes the procedure set by the
heating action instruction of step S26 and set the variable
i=i+1. Step S34 is after the step S31 or after the step S32. After
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step S34 is finished, the step S26 is entered again and the next
action instruction is read from the cooking experience data-
base.

At step S35, it indicates the finish of the cooking proce-
dures.

At step S36, the user is required to give flavor feedback for
this cooking, the user is asked whether it satisfies the expected
flavor chosen at step S4. LCD (59) displays the options com-
pared with flavor expected: 1) harder (or stronger); 2) softer
(or lighter); 3) the same. The user is asked to select by key-
board (60). If the user selects 1) harder (or stronger), then step
S37 is entered; if the user selects 2) softer (or lighter), then
step S38 is entered; if the user selects 3) the same, then step
S39 is entered.

Atstep S37, increase the adjustment value for flavors in the
record corresponding to this cooking of the cooking experi-
ence database, so if the user implements the same cooking
mode next time the user will be informed to add more water to
satisfy the same flavor chosen. If the user chooses the flavor of
medium at step S4, but at step S36 the user gives the flavor
feedback of harder (or stronger) than the flavor expected, then
increase the water fine-tuning weight value to make the flavor
medium in the record corresponding to this cooking; If the
user chooses the flavor of hard (or strong) at step S4, but at
step S36 the user gives the flavor feedback of harder (or
stronger) than the flavor expected, then increase the fine-
tuning weight value to make the flavor of rice or soup to be
hard or strong in the record corresponding to this cooking; If
the user chooses the flavor of soft (or light) at step S4, but at
step S36 the user gives the flavor feedback of harder (or
stronger) than the flavor expected, then increase the fine-
tuning weight value to make the flavor of rice or soup to be
soft or light in the record corresponding to this cooking.

Atstep S38, decrease the adjustment value for flavors in the
record corresponding to this cooking of the cooking experi-
ence database, so if the user implements the same cooking
mode next time the user will be informed to add less water to
satisfy the same flavor chosen. If the user chooses the flavor of
medium at step S4, but at step S36 the user gives the flavor
feedback of softer (or lighter) than the flavor expected, then
decrease the water fine-tuning weight value to make the flavor
medium in the record corresponding to this cooking; If the
user chooses the flavor of hard (or strong) at step S4, but at
step S36 the user gives the flavor feedback of softer (or
lighter) than the flavor expected, then decrease the fine-tuning
weight value to make the flavor of rice or soup to be hard or
strong in the record corresponding to this cooking; If the user
chooses the flavor of soft (or light) at step S4, but at step S36
the user gives the flavor feedback of softer (or lighter) than the
flavor expected, then decrease the fine-tuning weight value to
make the flavor of rice or soup to be soft or light in the record
corresponding to this cooking.

At step S39, the adjustment value for flavors in the record
corresponding to this cooking is not changed. Because at step
S36 the flavor feedback given by the user conforms to
expected flavor chosen at step S4, no change needs to be done
for the adjustment value for flavors in the record correspond-
ing to this cooking.

At step S40, the user is required to input the number of the
persons who eats the food cooked by this cooking and the
food information database stored in memory unit (539) is
searched. The type and weight of each kind of ingredient used
in this cooking is known. The ingredient type is used to search
the food information database to get the content of heat quan-
tity per 100 g of'this ingredient, the content of cholesterol per
100 g of this ingredient, the content of protein per 100 g of this
ingredient, the content of fat per 100 g of this ingredient,
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unmatched ingredients for this ingredient; then divide the
total weight of one ingredient used in this cooking by 100, and
hence multiply the result by the content of heat quantity per
100 g of this ingredient or the content of cholesterol per 100
g of this ingredient or the content of protein per 100 g of this
ingredient or the content of fat per 100 g of this ingredient. As
a result, the content of heat quantity of this ingredient, the
content of cholesterol this ingredient, the content of protein of
this ingredient and the content of fat of this ingredient used in
this cooking is displayed by LCD (59). And the total content
of'heat quantity of all ingredients, the total content of choles-
terol of all ingredients, the total content of protein of all
ingredients and the total content of fat of all ingredients used
in this cooking are displayed and if divided by the number of
persons who eats the food cooked of this cooking, the average
content of heat quantity, the average content of cholesterol,
the average content of protein and the average content of fat
taken by one person in this cooking are displayed. Then the
user has a clear and direct knowledge of the nutrition contents
and the healthiness of the food cooked.

The food information database shown by FIG. 22 is further
explained here. The food information database is stored in
memory unit (539). A record of said food information data-
base comprises the ingredient type, the content of heat quan-
tity per 100 g of this ingredient, the content of cholesterol per
100 g of this ingredient, the content of protein per 100 g of this
ingredient, the content of fat per 100 g of this ingredient,
unmatched ingredients for this ingredient, and matched
ingredients for this ingredient. For example, as for the record
of'the ingredient type of beef, the content of cholesterol is 106
mg/100 g, the content of heat quantity is 229 Calorie/100 g,
the content of protein is 25.8 g/100 g, and the content of fat is
14.3 g/100 g of beef. And the unmatched food of beefincludes
“white spirit”, which indicates that beef and white spirit can’t
be eaten together. And the matched food of beef includes
potato, which indicates that beef and potato cooked together
is a good match. The user can renew the cooking experience
database through the human interface of main board (53) or
by connecting the console (61) of the electronic scale (5) to a
computer, or the user can change, add or delete all the records
or one record or one data item of a record.

The cooker information database shown by FIG. 21 is
further explained here. It’s just an example. It can be renewed
according to the real conditions. What are emphasized here
are the slope’s critical value of calm stage and the slope’s
critical value of pre-boiling stage. They adopt the unit of g/15
seconds which means thathow many grams are decreased per
15 seconds. Generally the slope is calculated as k=Am/At. In
this invention the unit of (g/1 second) is not used, because
according to experiments the weight of the vapor evaporated
in a second is less than 1 gram. And because of the constraint
of the electronic scale’s precision the vapor weight loss less
than 1 g per second can’t be detected. And it’s not continuous
that the pressure cooker emits vapor. This second it emits
vapor, but next second it doesn’t emit vapor. Therefore it’s not
necessary to measure the slope at a unit of 1 second. So an
interval of At=15 seconds is used to measure. As a result a
relatively real and stable slope is achieved. Of course other
equivalent slope forms such as (g/10 seconds) or (g/20 sec-
onds) can be used as well.

As for electric pressure cooker, the evaporating of vapor
during cooking is not so obvious. But as there is still an initial
stage of evaporating of vapor, the weighing control method
can still be used. It’s also a good guide to tell the user to add
how much water and how much auxiliary ingredient for a
specific weight of main ingredient and a good guide to display
the nutrition contents and the health of the cooking. The
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weighing control method is assisted by time control and pres-
sure control to achieve the whole cooking procedure of the
electric pressure cooker.
In addition, the processing of abnormalities of the electri-
cal heating cooker runs through the whole cooking. When use
the electric pressure cooker or use the electromagnetic fur-
nace to heat the pressure cooker, the cooker of this invention
has the function of warning the user if the outlet of the cooker
is blocked. If the outlet of the cooker is blocked, there is no
vapor or very little vapor to emit from the cooker, and then the
weight of the pressure cooker is nearly unchanged. If the
weight of the pressure cooker keeps nearly unchanged, or the
absolute value K_ of the slope, which shows the speed of
weight change of the whole cooker, tends to be very small or
be 0, then it is assumed that the outlet of the cooker is blocked.
Hence heating power control unit (532) stops heating under
the control of central processing unit (531), then loudspeaker
(62) or mobile wireless modem unit (538) will inform the user
the warning message.
What is claimed is:
1. A weighing control method of an electric heating cooker
comprising the following steps of:
firstly, assembling a electronic scale with high-precision
under the electric heating cooker, wherein precision of
the electronic scale is 5 g, 2 gor 1 g, and a weight of the
whole cooker is calculated by a main control unit of the
electronic scale using a real-time pressure signal sent by
a weight sensor of the electronic scale;

secondly, storing the following information in a memory of
the main control unit as a cooking experience database
and a cooker information database, comprising:

different cooking modes wherein available modes com-
prises cooking rice, cooking porridge, cooking soup and
stewing meat,

cooker information, comprising cooker’s type, cooker’s

weight, cooker lid’s weight, cooker’s volume, the
slope’s critical value of calm stage and the slope’s criti-
cal value of pre-boiling stage,

information of a main ingredient needed for a specific

cooking mode, which includes the main ingredient’s
type and weight,

information of auxiliary ingredients needed, which

includes each kind of auxiliary ingredient’s type and
weight,

standard weight of water needed,

adjustment values for flavors, which comprises a water

fine-tuning weight value for a medium flavor, a fine-
tuning weight value for a flavor of hard rice or strong
soup, a fine-tuning weight value for flavor of soft rice or

light soup,
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an initial heating power,
an expected time taken to achieve boiling totally,

after boiling to a specific weight point, another heating
power is used until another specific weight point or until
a specific timeout happens, and

other auxiliary ingredients’ type and weight needed to be
added during boiling;

thirdly, before the beginning of electrical heating, search-
ing from the cooking experience database and the cooker
information database stored in the memory of the main
control unit according to factors chosen by the user,
which comprise a cooking mode, cooker information,
main ingredient’s type, and main ingredient’s weight
added in, and flavor expected wherein available flavor
options include medium, rice hard, rice soft, soup
strong, soup light, so as to inform users types and weight
of auxiliary ingredients to be added

fourthly, after the beginning of electrical heating, measur-
ing the weight change of the whole electric heating,
cooker so as to obtain a slope which reflects the evapo-
rating speed of the vapor, wherein this slope is compared
with a slope’s critical value of calm stage and a slope’s
critical value of pre-boiling stage to get the inner status
of cooking of the cooker, the whole cooking heating
process is divided into a calm stage, a pre-boiling stage,
a boiling-front stage, a boiling-later stage and a heat
preservation stage, and the initial heating power is used
before the boiling-later stage begins, further during the
boiling-later stage according to the cooking experience
database at a specific weight point another heating
power is used until another specific weight point or until
a specific timeout happens, or ask the user to add another
kind of auxiliary ingredients with a certain weight into
the cooker, in the end heat preservation heating is used in
the power heat preservation stage;

fifthly, after achieving the cooking process, requiring the
user to give flavor feedback for this cooking, accord-
ingly the cooker will adjust the adjustment value for
flavors of the cooking experience database stored in the
memory of the main control unit to increase or decrease
the water fine-tuning weight value.

2. The weighing control method of the electric heating
cooker according to claim 1, wherein the weighing control
method applies to electric heating cookers of voltage heating
or electromagnetic heating, and doesn’t involve the field of
gas cooker.



